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AUTHOR: Ivakhnenko, 9.G. (Kyyiv) 
TITLE: The invariance theory as applied to differential 
control-systems 


PERIODICAL: Avtomatyka, no. 1, 1961, 3-24 


TEXT: Methods of modern invariance-theory are applied to four 
types of differential control-systems, the invariance conditions 
being used for eliminating. the effect of external noises (distur-_ 
bances) and of changes in nonlinearity and in system parameters. © 
A system is called differential (in the narrow sense of the term) 
if rigidity in adjustment is obtained by varying the difference 
between parameters other than the reference voltage WY. Denoting. 
by @ the controlled variable, by M the controller, and by L the 
principal noise, the following four basic types of differential 
control-systems are obtained: 
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-m(p)® + 1(p)L +¥, (1) 
-n(p)M + 1(p)L +¥, (II) 
-n(p)M + m(p)d+ ¥. (IIT) 
+k(p)¥ 2 -m(pprek'(p)y. . (IV) 


The last system applies to servo-mechanisms. The equivalent trans- 
formations Lead to control laws of other systems whose properties 
are well known. The equivalence conditions thereby determined are 
used for synthesizing the system and the choice of its parameters. 
On the differential-stabilization system with noise-constraints and 
external feedback, the control law is given by Eq. (I). A diagram 
of the system is shown. An analysis of the system's equations shows 
that in the general case its linearized steady-state characteristic 
may not pass through the origin of coordinates. Two types of equiv- 
alence conditions are derived. Type a): 

4! (p) at m(p) B (p) + 1(p) : (1) 

1 + ¥,(p)¥o(p)m(p) 
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(2) 


1 
yo" + 11 (p)to {pimp 


These are the conditions for equivalence to a system controlled by 
noise-constraints only. Type b) 


¢ ce 
m'(p) __ nee) * ee) | (3) KX 
1- KS v1) Y2(p) tye Fs 
a _ ™ J . : ‘ 7 : 
1 - Het “ ¥,(p) Yop) (4) 


These are the conditions for equivalence to a system controlled by. 
deviations of the controlled variable. Further, the characteristic 
equation and the invariance condition are derived. Absolute invari- 
ance of @ with respect to L is expressed by 
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Bip) - 1(p) Y¥1@) Yo(p) = 0 (2b) 


On the differential stabilization system with noise constraints, and 
internal feedback, the control law is given by Eq. (II). A block- 
diagram of the system is shown, as well as two particular circuit- 
diagrams, exemplifying it. The equivalence conditions, the charac- 
teristic equation, and the invariance condition are derived. The 
equivalence conditions show that the system is operational only if 
the controlled processes (elements) are static and stable. On a 
differential stabilization system without noise constraints, a block 
diagram and examples of circuit diagrams are shown. From the equiv- 
alence condition it follows that this system is equivalent to a dif- 
ferential system with noise constraints and external feedback. The 
condition of absolute invariance is 1 - n(p) Y;(p) = 0 (¥, denotes 
the amplifier). On differential servo-system with noise conmtraints, 
the equivalence conditions show that the system is equivalent to a 
system controlled by deviations and by noise derivatives. The char- 
acteristic equation and the invariance conditions are derived. The 
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conclusion is reached that an internal-feedback system is equivalent 
to a deviation-controlled system. The rigidity of the latter system 
might be lower than that of the former, The practical application 
of the equivalence conditions depends on whether enough operators | 
(for system synthesis) can be found to satisfy these conditions. 

The equivalence conditions are particularly useful in the synthesis 
and adjustment of systems without noise constraints; thereby a sys- 
tem of great rigidity (s « 100 to 1000) can be obtained, described 


= n(p) + (1 - k) Yo(p)m(p) = 0, (25) ix 
(where k = 0 to 1). Differential systems with noise constraints 

(and external- or internal feedback) have the. advantage that great 
rigidity can be readily obtained for large values of steady-state 
stability factor, (which is not the case with simpler systems). In 
such systems, the steady-state error can be fully compensated; the 
steady-state factor JY can haveeven negative values. Further, the 
conclusion is reached that negative Y¥ can be also obtained in sys- 
tems with internal feedback (without noise-constraints); in this 
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case however,, the stability has to be maintained by derivative feed- 


back. 


In differential systems with noise-constraints, the dynamical 


error, too, can be compensated and overcompensated (without affect~ 


ing stability). 


Systems without noise-constraints behave different- 


ly. An investigation of concrete systems showed that overcompensa~ 


tion of the dynamical error is possi 
The smaller the ri 


methods are used. 
stability can be ensured. 


the relation between invariance, equ 


ential systems with noise constraints 


ble, but only i£ stabilization 
gidity required, the easier 
An example is given which illustrates 


valence and. rigidity. Differ- x 
and internal feedback have - 


the disadvantage that the controlled process is beyond their influ- 
ence; therefore, the non-Linearities and changes in process-para- - 


meters are not affected by the feedback. 


On the other hand, if the 


process (or element) is sufficiently stable, such differential sy&~- 
tems are advantageous, as their stability is high (even in compari- 


son to deviation control-systems).« 


The Larger the time constant of 


the process and the smaller the time constant of the amplifier, the 


greater the advant age Cin stability) of differential systems with 
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- There are 6 figures, 2 
tables and 10 references: 9 Soviet-bloc an 


is a translation into Russian), 


SUBMITTED: October 10, 1960 
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AUTHOR: Ivakhnenko, A.G. (USSR) 


TITLE: On applying the combined-controi theory to cybernetic 
adaptive systens a 


SOURCE: IFAC, let Congress, Moscow 1960. Teoriya @iskretkykh, 


optimal'nykh i samonastraivayushchixhsya, sistem, 
Trudy, Ve 2, 1961, 709 - 725 


TEXT: ‘the invariance theory is further developed in the report. . 

It is shown that the theory is not only applicable to ordinary sy~ 
stems with constant characteristics, but also to cybernetic (adap- 
tive) systems. The invariance conditions are defined as the condi- 
tions imposed on the coefficients of the system equations and on | 
the’ principal disturbances, under which the system error vanishes yW 
identically A=¢ = 0. A table lists four different forms of inva- ‘ 
Tiance conditions, each with its own range of application. The 
first type of conditions is called non-absolute invariance, the se- 
cond -- absolute invariance. Absolute-invariance conditions can be . 
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mainly achieved in combined systems, i.e. systems incorporating 
control by both deviation and disturbance. Two methods of system 4, 
adjustment are mentioned, involving selection of the coefficiets | 
of the right-hand side of the dynamical equations (first method), 
and those of the left-hand side (second method). Combined systems 
are advantageous under both st@ady-state-— and dynamic conditions. W 
Choice of configuration is examined: Depending on whether all the 
noises and disturbances can be measured or not, an open-loop or a: 
closed-loop (feedback) configuration has to be used. If only part 
of the noises and disturbances can be measured, a combined confi-~ 
guration is used. The theory of combined stabilization systems, de-~- 
veloped for ordinary non-adaptive systems, can be used, after 
Slight modifications, for dembined adaptive systems. ‘this is a ba- 
sic assumption of the present work; it is illustrated by means of 
extremal systems. It was established that adaptive systems under 
disturbances have stability in operation for very large mean-gain 
factors, much larger than those of ordinary non-adaptive systems. 

A table shows, for comparison, the control laws and steady-state 
characteristics for a stabilization system and an extremal syatem 
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respectively. the invariance conditions can be applied to all types 
of extremal controllers, including nonlinear- and variable-parame- 
ter systems. the above selection rules for the configuration apply 
to both ordinary- and adaptive systems. If adaptive controllers are 
combined with an ordinary system so that each controller adjusts 

the characteristic of the preceding one, then the control problem 
is solved by iteration (the method of successive approximations). 
Below, five methods for inoreasing noise-stability are listed (and 4 
their relative accuracy): cross-correlation -- 1.0; autocorrelation 
-- Ov8 - 0.9; integration -- 1.0; cross-correlation with simultane- 
ous signal-filtration ~- 1.1 - 1.23 complex signals ~~ over 1.5. 
this.order of accuracy applies to both openy-loop and closed-loop 
systems. ‘the figures given were experimentally verified on a model 
of type MH-7 (MN-7). As the complex~signal method is not sufficient- 
iy developed as yet, and the integration method is rather cumberso- 
mé, the cross-correlation method is most convenient in practice. ve 
the basic equipment, required by this method, is in serial produc~ 
tion (controller BIW (VII) of type 3P (ER)). two vlock-diagrams of 
systems with high noise-stability are shown. there are three appen- 
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dices to the report: 1) Method of optimum adjustment of combined 
systems, “by stages". 2) Example of steady-state method; 5) Selec- 
tion of coefficients of combined loops by means of invariance con~ 
ditions. A short discussion followed. Taking part was Shnorin (USSR) 
There are 5 figures, 3 tables and 14 references: 10 Soviet~bloc and 
4 non-Soviet~bloc. The references +o the English-language publica- 
tions read as follows: N. Minorskiy, Directional stability of auto- 
matically controlled bodies. Journ. American Society of Naval Ar- 
chitects, v. 34, 1922; I.R. Moore, Combination open-cycle closed 
control systems, Proc. IRE, vV. 39, no. 11, 1951; RF. Drenick, He Ao Y 
Shachbender, Adaptive servomechanisms, trans, ALEB, ve 76, part II, 
1957; J.A.o As@ltine, ARe Mancini, C.W. Sarture, A survey of adap- 
tive control systems, IRE, trans. automatic control, PGAC-6, Des.,. 
1958. 
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AUTHOR: O.H. Ivakhnenko, (Kyyiv) 
TITLE: Comparison of cybernetic sampled-data systems, aiffering 
in extremum search strategy 
PERIODICAL: Avtomatyka, no. 3, 4961, 3 - 29 
TEXT s Using the methods outlined by Chang and Van Nice the au- + 
{bilities of 4 types of sanpled-data sys 


thor compares the potential poss 
tems, each of w 
lated variable. 
rivative sensing syste 
ce (alternating basing 
many trial steps, and 4) a step system without trial steps. 
tions of the systems are established, Van Nice 
Ya. Soltyk (Ref. 6: Avtomatyka, 0. h, 1960), 


and OM. Krizhanivs'kyy and v. 
and making various approximations. In particulars the extremum characteris- 


tics are approximated by straight lines, and a new 


f change of the mani pu-: 
two trial steps ( de- 
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estimation is used. By the minimum sampling interval, an estimate of the . 
speed of the systems is obtained, and the optimun steps which correspond — 
to the minimum mean square error being equal for all systems, It was found 
that system 2 and 4 have the highest speed. The effect of noise was in- © 4 


vestigated. It was found that noise decreased the optimum speed in all 
systems, but that the effect of noise decreases as the number of integra-. 
tions in the signal of a given system increases. The highest potential noi- 
se resistance was found to occur in a continuous test signal system with 
double integration of the signal. Special methods of increasing noise re- 
sistance are dealt with in the author's book (Ref. $: Tekhnicheskaya ki- 
pernétika(Technical Cybernetics) Gostekhizdat USSR, 1959). ‘The methods of 
Chang and Van Nice are used to estimate the optimum sequence of coefficients 
w, (i = 1,...n) of the Jinks from the last and preceding extremum measure 
atfferences. Since the values of w, depend to 4 great extent on the para- 
meters of drift, and for the most inportant form of drift approximation - 
rectangular non-periodic drift - they equal zero, it is concluded that the 
method of control by preceding differences should not: be used, In the case 
of system 4, however, this conclusion does not apply. In this case, the 
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AUTHOR : Ivakhnenko, £.G. 


; Cee enemas ania aiaaanasa . ‘ 7 
TITLE: A simplified method of solving nonlinear differen- 
tial equations and equations with time-varying . 
parameters 


PERIODICAL: Avtomatyka, no. 4, 1961, 69-75 


TEXT: A method is described which can be used for integrating 
non-linear equations and equations with time-varying parameters. 
which contain only one time-derivative of any order Ci.e. in opera- 
tor notation, equations which contain the operator P «= d/dt only 
once). The method involves the use of a special, variable, time — 
scale. ‘The method is explained by the following examples. Example 
1: It is required to solve the non-linear equation 
L(i)pi + ri = U,, 
where 
d i ‘4 * 
p*S:»LG)= GF and Uy = [Uo]. 
Card 1/4 
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(i denotes the current). First, this equation is integrated by the 
method of successive approximations, for Ug = 7.65 volt and rT = 

8,5 ohm. The result of this integration is shown in a figure, Fur- 
ther, the new method is used. The variable time-scale W(t) is 
introduced; the new time is denoted by T. The initial equation in 
the new time is 


L(ikesDi + ri = Uy a 
The time scale w(t) is chosen so that LCi) = L' = const; L' can 


be chosen arbitrarily. Taking L' » r = 8.5 henry, one obtains the 
solution ay 


U Lt 
is = 1-e (=) 
The new method is approximate, as the integral expression for T 
was replaced by a sum. The results obtained by the new method’ are 
in good agreement with those obtained by successive approximations. 


A more detailed study of the accuracy of the method has not been . 
made yet. Example 2: It is required to solve the first-order equa- 


Birks 
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tion with two non-linear terms 
L(i)pi + r(i)i = [Up], (1) 


where L(i) and r(i) are analytic functions given graphically or by 
formulas. A new time scale @,(t) is introduced. Hence one obtains 


L(iw'D + rid = [US], (2) 


where D = d/dt. Choosing @) so that L(i)o, = r(i), one obtains the 
linear equation 


1 
(#1) 2° 2G) [Uo] 


whose solution is 


7 
t= 28, ‘ oe (8) 


Example 3: An equation with variable coefficients is solved: 
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[a,(t)p + ag(t)Ji = [Ug] , (5) 


a(t) being a given analytic function of time. A new time scale is 
introduced. Setting thereupon a,(t)@, = a, = const = 1, and 
®(t) = a,/a,(t), one obtains the linear equation 

ag(D + 1)i = [Up]. ~ = “KD 
This equation is solved and the sought-for function i(t) is found 
by means of a given table. ‘The above method permits obtaining the 
general integral of equations (of any order) describing complex: 
control systems, by determining the time dependence of all the vari- 
ables of the system, unit by unit. There are 4 figures, 4 tables 
and 2 Soviet-bloc references. 


SUBMITTED: March 10, 1961 
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AUTHOR: Ivakhnenko, 0.8 (Kyyiv) | | 
TITLE: Applying the theory of invariance and of. combined 


control to the synthesis and analysis of learning 


systems 
PERIODICAL: ..Avtomatyka, no« 5, 1961, 3 - 11 - mit 
TEXT: The known control systems are analyzed to establish which: 
of them would be suitable as learning systems and which -- as self- 
organizing systems, i.e. systems which could produce information. 
Tt is shown that learning systems, just as any other control system . 
can be based on either of the two principles: 1) Open-loop control 
by disturbances (external signals), or 2) output—parameter feed- 
back. Most convenient are combined systems, incorporating both 
principles. In learning systems, these principles are related to 
the inductive- and deductive method of logic, respectively. A clas- 
sification of the various systems is shown in a figure. The systems 
may be also subdivided into determinate systems, purely statistical 
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open- and close-loop systems, but they do not include self-organiz- 
ing systems. The statistical systems, on the other hand, are clo- 
sed-loop only (ice. deductive). Though open-loop statistical sys- 
tems are possible, no one has proposed such systems yet. There are, 
among statistical systems, self-organizing ones. The statistical | 
systems involve statistical (random) search. On the other hand, 
probabilistic systems which learn without statistical search, do. 
so on the basis of not very accurate rules (algorithms). An examp- 
le of an open-loop probabilistic system is Attley's conditional~ 
probability system. An example of a closed-loop probabil: :tic. sys- 
tem is Gordon Pask's system. Among general-purpose learning sys- 
tems, 0. Selfridge's "pandemonium" is noted as an example of. an 
open-loop system, and F. Rozenblatt's perceptron as a combined sys- 
tem which has an open loop (for learning) and positive feedback 
(for self-organizing). A modified perceptron is proposed by the 
author. The main distinguishing features of this type are: a) The 
use of a maximum-voltage indicator for choosing the correct res- 
ponse; b) This voltage is formed as a result of matched operation 
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of a direct-coupled and an.inverted amplifier. Such a perceptron : 
is readily adaptive. It learns by the inductive method, having: an: 
open-loop (whose role may be taken by man). Self~organization of 
the perceptron is effected by positive feedback or by statistical: 
search. The entire self-organizing process takes place in several 
stages whose number does not exceed the number of signs (invariants) 
The process continues until maximum possible organization of ele-: 
ments is reached. It is noted that perceptrons are being designed 
with incomplete probabilistic input information and continuous: 
(non-binary) signals which is of great practical importance. The | 
use of invariance theory and combined control ia very promising for 
perceptron systems; thus invariance theory permits reducing to a 
minimum (or zero) the number of switchings required for self-orga- 
nizing. The conclusion is reached that invariance theory and som- 
bined control can be used for all types of learning systems, and . 
that the only self-organizing systems are statistical systems and. 
systems with positive feedback of perceptron type. It is noted that 
many scientific studies (e.g. automatic translation) are improper- 
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ly conducted with respect to the use of self-organizing systems. ~ 
There are 6 figures and 14 references: 7 Soviet~bloc and 7 non= 
Soviet-bloc (including 3 translations). The references to the 4 
most recent English-language publications read as follows: H.-F. . 
George, Probabilistic Machines Automation Progress, 0c 1, January 
1958: LoH. Yong, Biological Systems Control Engineering, October . 
1960; J.V. Zettvin, H.R. Maturana, N.S. McCulloch, What the Frog‘s 
Eye Tells the Frog's Brain, Proceedings of the IRE, Nov. 1959; Fs 
Rozenblatt, Two Theorems of Statistical Separability in the Pere 
ceptron, X Symposium on the Mechanization of Thought Process, Ing- 
land, Nov. 1959, Phys. Review, no. 65, 1958. : 


SUBMITTED: May 26, 1961 
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AUTHOR: © _vakhnenko, A.G. _- 


TITLE: Stabilization of the characteristics of a measuring magamp by means an " 
of two differential feedbacks : 


PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, no. 10, 1962, 
14, abstract 10-2-28ye (Bul. Inst. politehn. Iagi, 1961, Ts no. 1 
- 2, 211 - 216; summaries in English, Rumanian) . 


TEXT: Differential control circuits are examined in which negative and): 
positive feedbacks are fed simultaneously to the magamp input.: Based on the in- of 
variance theory, a hhagamp circuit is analyzed by means of internal and external 
differential feedbacks. It was shown that with internal negative feedback and 
positive external feedback the magamp characteristics are conbidarebty moré came 

** ble than vice versa. There are 2 figures: and: ‘10° references.” Leiner Sales nes reed 


| [Abstracter's note: Complete translation]. Be : 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


ZAEEROVED: FOR RELEASE: titled CIA-RDP86-00513R000618920016-8 


SS Pe a as 3 SE es PS SPEED Se “° : Eile rns ee Ps ee 


IVAKHNENKO, _dleweey Grigor'ye vich , ZAYTSEV, | G., ‘acid: teh nedk red 
POLYANSKAYA, L.0., ve ea rede; MATUSEVICH, SMe, tekh, red, 
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1b. 8000 (1031, U32,1327 } 
AUTHOR: Ivngl renee in (Kiyov) 


Lz : 
TITLS: Relationships between the theory of invariance and 
statistical methods of control system analysis 


PERTODICAL: Avtomatyka, no. 1, 1962, 13-23 


Tex: Lhe author shows how statistical methods, in conjunction with the 
theory of invariance, may be applied to the design and analysis of compound 
multi-loop systems, for cases where the disturbances affect not the input, 
but directly the output stage of the system. The method described is 
called ‘designing by parts' and is based on the superimposition principle. 
In the first stage of the ‘design by parts! the statistical method is used 
to determine the parameters of the LHS of the eyustion of the system dy- 
namics. The stability and the degree of the interference killing of the X 
system are thus established (error minimization). The method of absolute 
invariance is used in the next step to compensate for errors. The method 
is applied to analyzing the following control systems: Open loop systems, 
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closed loop feedback with open-loop stabilization, single-loop feedback. 
Single-loop stabilization feedback, compound systems, multi-loop with no 
disturbance feed-forward. Analysis of the corresponding systen ‘equations wX 
shows that in stabilizing systems, with no first order disturbance feed- 
forward, two feedback loops are required for complete elimination of errors 
caused by the effects of disturbances due to noise at the input and load, 
but at least three feedback loops are required in a system to make it in= 
variant to noise at the control section of the system. The nuuber of 
errors which are to be minimized decreases with an increasing number of | 
loops, the number of errors which may be eliminated increases, but ali 
errors may be compensated for by an infinite number of feedback loops 

only. The method remains applicable in the case when the conditions for 
absolute invariance cannot be determined, i-e., when in practice only 

some of the differentials, required for error elimination, are given. 

In such a case as many as possible error components are eliminated in the 
first approximation, the rest being minimized. In the second approxima-~ 
tion the coefficients of differentials are changed so as to result in a 
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condition as near as possible to that of complete error elimination. . 
There are 1 figure and 9 references: 6 Soviet-bloc and 3 non-Soviet~—bloc. 
The reference to the English-language publication reads as follows: 
Ziegler and Nichols, Optimum setting for Automutic Controllers, Trans. 

of ASME, no. 8, 1942; Control, June 1961. 
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AUTHOR: Ivakhnenko, O.H. 
’ een 
TITLE: - Self-organizing systems with positive feedback 
PERTCDICAL: avtonatyka,/ no. 3, 1962, 35-50 
TEXT: The author gives a survey of principles taken from 
£ self-organizing systems, 


existing Literature, and two examples o 
one of which has been developed at the iley , 
URSR (Institute of Zlectrical Engineering o= 4S Ukrssk) and is in- 
tended for recognition of letters. The latter belongs to systens of 
the perceptron type with positive feedback securing self-learning 
after the image has been shown only once. Six different types of 
positive feedback are described. Tt is stated that the system 1s 
and capable of self-organizing the larger the num- 
ks in it. A mathematical appendix deals with 
L) proof of continuous decrease of entropy (degree of the lack of 


organization) and the possibility of operation starting from zero 


organization in a system with statistical search, 2) game for a 


Instytut elektrotelhniky, «i 
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system with positive feedback, 3) determination of efficiency and 4 
stability factors, 4) condition of efficiency of a system with two K 
positive feedbacks in case of finite number of transmitters and . 
relays, 5) analogy between conditions of invariance of control sys- 

tems and self-organizing systems with positive feedback. G.V. 
Shchipanov is mentioned for his contributions in the field. There 

are 8 figures. 
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78-91 '62, ; (MERA 15s11) 
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i). AUTHOR: Ivakhnenka, 036 (Kiev) 
TITLE: The advantages of single-row pattern recognition 


adaptive systems ; 


PERIODICAL: Avtomatyka,/no.- 6, 1962, 10-19 


"TEXT: The author briefly reviews the principles of pattern 
_recognition adaptive systems and shows that the least number of . 
associative cells required in a system in which the information at. 
the input is divided into rows and a single row at a time is prescn- 
» ted to it for recognition. <A method for determining the "resolving ; 
! power" of such a system is suggested.and the principles of design . Bb 
"of complex pattern recognition..self-adapting. systems are discussed. 

-: There are 4 figures.and“1 table. ~~ 7" - _ 
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AUTHOR: . Ivakhnenko, A.G., Corresponding Member of the AS : 
TITLE: ; Cybernetics and the reliability of space vehicle 
: ; control systems 
PERIODICAL: © Nauka i zhizn' ,“ho. 11, 1962, 30-31 - lees 
TEXT: ---- ~Methods of increasing. the reliability of complex 


i i i ts, functional abun- 
are discussed: duplication of components, We 
Pega elements, redistribution of. functions, the synthesis of 
reliable systems from unreliable components. 
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| AUTHOR: Ivakhnenko, A. G. . 


TITLE: Inductive and deduct!ve methods of knowledge as a foundation for the cons 
{ struction of two fundamental types of learning system pak s 


: SOURCE: Printsipy* postroyentlya Samoobuchayushchi khsya sistem (Princtples of con- 
“struction of self-Instructing systems). Sbornik materialov simpoziuma, 1961, 
“Kiev, Gostekhizdat UkrSSR, 1962, 88-101 : 

TOPIC TAGS: self-instructing system, cybernetics, learning machine, control sys~ 
; tem, feedback ant 


self=Instruction (that. on not capable of being | 
| derived from the info the “teacher""j, in the second place, ft: 
| Is shown that, just as in all control systems, learning systems may be constructed | 
_ + according to two basic Principles: 1) the Principle of. open contro! through dis- 
cltshpnges (external signals); 2) the principle of feedback by output valaes. These | 
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: ACCESSION NR: AT4016407 ‘a ae 
principles are related by the author to the logical categories of. Induction (open 
control) and deduction (closed control). A complete classification arrangement of 

: cybernetic learning systems Is developed and discussed in detatl. Types considered 
‘ includes determined learning systems, statistical learning systems, probabilistic 
; systems without statistical search, the Attley conditional-probabilistic system, | 
i the “perceptron (and the property of adaptation), and a number of others. ‘The je 

i author clearly illustrates how, in the area of the development of learning machines, 

' there Is a conflict between two opposite scientific concepts: .determinism ‘and: ' 

| self~organization. The burden of the present work Is to show how these concepts - 

' are not antagonistic, but rather reflect the factual properties of two radically: 
i different systems which Implements, 1) the principle‘of open control through dis-; 
: turbances (signals); 2) the principle of feedback through output. values (sum ef. 

| fect). In the theory of cognition, these two principles correspond to the Ine . 

| ductive and deductive methods. Orig. art. has: 7 figures. — 
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[Cybernetic systems with composite control] Kibernetychni 
systemy z kombinovanym deruvanniam. Kyiv, Derzh.vyd-vo | 
tekhn, Lit~ry URSR, 1963. 486 p. (MIRA 17:3) 


1. Chlen-korrespondent AN Ukr.SSR (for Ivakhnenko). 


ei sf a ne 3 4 bay By it i : Le be. a ath ‘ i} 2, ial ‘I ate Bi Uae ‘aren 
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


Fora in BTS eR TS AP ERR eT 


Lites SU ERMA ee eR ibe i ht Wak cei h ope i 


IVAKHNENKO, Aleksey Grigor'yevich; IMAS, R.L., red.; MONZHERAN, 
roewoeP P,, tekhn, red. 


(Self-teaching systems with positive feedback} Samoobu- 
chaiushchiesia sistemy s polozhitel'nymi sviaziami; spra- 
vochnoe posobie. Kiev, Izd-vo AN USSR, 1963. 327 p. 
(MIRA 16:12) 
(Automatic control) (Information theory) 
(Electronic computers) 


? 


CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: 08/10/20 
5 i cee 


01 


CIA-RDP86-00513R000618920016- 


8 


IEE iE (fare i 


onditions of absolute 


ance and. st 


(a) sing 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 
ie Bas Ye 4 a ? * oe pape) a er = 


*, Le 


artes 


fobs cee) Patan 
t tinstlcd . 


TVAKHNENKO, A.G. [Ivakhnenko, 0.H.]; KLESHCHEV, V.V. [Klieshohov, : 
ee OPKHMEZURI, GL, [Otkhmesuri, H.L.]; SHLBZINGER, MI. 


Fundamental work in the theory of perceptrons; a review of 
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» frog. ‘The article. has 3 figures. and A tables. : 


a ‘SUBOTTED: uly a Wee, 


APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513 
Hd Set SULT rol SS : an 


R000618920016-8 


O ete Tet} 


IVAKHNENKO, A.G. [Ivakhnenko, 0.H.] (Kiyov) 


i a i for continuous 
Composite (determined seli'-teaching) control systems 
Seoecaean: Avtomatyka 8 no.5s46-57 '636 | (MIRA 17¢1) 


a j : 


tt 
CIA-RDP86-00513R000618920016-8" 


LEASE: 08/10/2001 


el 


Has Sebel af ase UHH EMT SEM 
APPROVED FOR RE 


PRUs ta ai 
2G ee ee DN eee 


~ 


tJ'- 


"APPROVED FOR RELEASE: 08/10/2001 


Bie Se ee Mg eh a ed eet 2H i bas Bee Ed eal] TBE fl 
Ce a RO eT al we er eee ee See ee es 


CIA-RDP86-00513R000618920016-8 


ey s - 


a a = 
; it: 


KULEBAKIN, V.$i, akademik, otv. red.; PETINOV, B.N., akademik, otv. 
red.; BODNER, V.A., doktor tekhn. nauk, red.; VORONOV, 
A.A., doktor tekhn, nauk, red.;, IVAKHNENKO, A.G., red.; 
ISHLINSKIY, A.Yu., akademik, red.3; KOSTYUK,"O.M.’, kand. 
tekhn. nauk, red.3 KRASSOV, I.M., kand. tekhn. nauk, red.; 
KUNTSEVICH, V.M., kand. tekhn. nauk, red.; KUKHTENKO,A.1., 
red.; RYABOV, B.A., doktor tekhn. nauk, red.; SIMONOV, 
N.I., doktor fiz.-mat. nauk, red.; ULANOV, G.M., doktor 
tekhn, neuk, red.; FEDOROV, S.M., kand. tekhn. nauk, red. } 
TSYPKIN, Ya.Z., doktor tekhn, nauk, red.; CHINATEV, P.I., 
kand. tekhn. nauk, red.; KRUTOVA, I.N., kand. tekhn. nauk, 
reds; RUTKOVSKIY, V.Yu., kand. tekhn, nauk, red, 


{Invariancy theory in automatic control systems; transac- 
tions] Teoriia invariantnosti v sistemakh avtomaticheskogo 
upravleniia; trudy, Moskva, Nauka, 1964. 503 p. 

(MIRA 18:2) 
1. Vsesoyuznoye soveshchaniye po teorii invariantnosti 1 
yeye primeneniyu v avtomaticheskikh ustroystvakh. 2d, 
Kiev, 1962, 2. Chlen-korrespondent AN Ukr.SSR (for 
Ivakhnenko, Kukhtenko). 
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‘AUTHOR: Ivakhnenko’ oO. G. (Ivakhnenko, A. Ge) (Kiev); Finogyeyeva, G. G. _ 
' (Finogeyeva, G. GAilKiey) Cree 


os TITLE: Problem of constructing a (determinate and self-learning) \apdical +: 
treatment system 


i 


| SOURCE: Avtomaty*ka, no. 1, 1964, 43-58 


‘TOPIC TAGS: automated medical treatment, medical treatment, siesaimten \, 
_therapy, automatic therapeutic system, self-learning automatic system, 
‘ determinate automatic system 


‘ ABSTRACT: The problem of creating a medical-treatment (therapeutic) system 

_ pis considered: the system would consist of both diagnostic apparatae and treat-: | 

ot ment proper apparatae. Each of the two parts can be either determinate (man-. { 
| preset) or self-learning; it can also combine both features. Examples of schemes, 
‘ of integrating storage devices, discriminators, treatment "machine," etc, , are 
‘given. Freviously-soetsiher (G. Ivakhnenko, "Avtomaty*ka,"' no. ay 1963), 
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peeeuesieie systems with one siaidnniyaliage indicator are recognized as 

‘unsuitable for therapeutic purposes since they require higher initial settings ,. 
-iwhich is not permissible in therapeutic applications. Hence, anew "reversible". . 

: system is advanced which includes both a maximum-voltage and a minimum- : 
‘yoltage indicator, Its algorithm involves: (1) Only one indicator is functioning at 
one time; (2) The maximum-voltage indicator ig turned on only in case the setting. 

of the storage device is higher than the actual evaluation of the system state; 

:(3) Conversely, the minimum-voltage indicator is turned on when the storage- 
:device setting is lower than the voltage of the "quality sensor." Orig. art. has: ; 
7 figures and 4 tables. gig Sob 
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{teaching plant model represented by a discriminating system (a rate self-learning. 
isystem); (5) A self-resetting (automatic putting in operation) of the open-loop ; 
part which includes plant no-load and plant full-load experiments. The 
| algorithms involved are based on these two fundamentals: (a) an open-loop 
‘determinate member cannot provide good control without a teaching corrector and 
: (b) the teaching member (corrector) is practically inoperative without the open- 
:loop member. In synthesizing the system, all data obtained from studying the 
* plant should be used; but it is a foregone conclusion that a corrector will still be ; et 
‘needed. Only in a combined system can the open-loop part be approximated fairly 
| close (the closer, the smaller the corrector), anda no-search teaching correla- 
‘tion optimum controller becomes feasible. With the present state of affairs, a 
| search (trials on the plant) is not permissible. A teaching optimum controller aes 
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‘ searching) processes of identifying the model and the plant take place. The 
.Westimator matrix” << and 


~ 


| 


5 


SHG if fio hy ae haa iid tad tataiek itd Nt di icea ste 
CIA-RDP86-00513R000618920016-8 


APPROVED FOR RELEASE: 08/10/2001 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


RE) PD BERT ICE a BoE Sh ETS PAL Ae ree UG Ps WS TH ESB PRE EET es ee Eee HE eke 


. : - es 1B tee + ome ote neta A apentegmapele tert altanGhe wes ote os omen os . 
|, ACCESSION NR: AP4042953 


if 


: off oe Salis 
renters ts ee Woke Le LS 


i 
‘ with some types of disturbance, the discriminating schemes — is Secnninianded? Ls 
1 ‘ the latter are based on the algorithm of mAximization of scalar products or on the: - 
" algorithm of minimization of the square of distances to the pole. Orig. art. has: / 
: 6 figures, 22 formulas, and 5 tables... ee: 
‘|; ASSOCIATION: none 


y 


: | SUBMITTED: 23Mar64 ; ENCL:. 00 


SUB CODE: DP, 2 == NOREFSOV: 015 | OTHER: 002 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


2BEPROVED FOR REEE EOE i rd lea CIA-RDP86-00513R000618920016-8 


BOYCHUK, Leonid Mikhaylovich; IVAKHNENKO As Gey tvs red. 


” YEVSEYENKO-MISYURENKO™ i red, 


{Optimum automatic control systems} Optimal'nye avtoma.- 
ticheskogo regulirovaniia. Kiev, Naukova dumka, 1965. 
81 p. (MIRA 18:4) 


. 1. Chlen-korrespondent AN Ukr.SSR (for Ivakhnenko). 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


CIA-RDP86-00513R000618920016-8 
s ? Z | : oa 


SUKHCMLINGV, Maksim Maksimovich, kand, tekhn, nauk; VYKEOV/NELS, 
Vitaliy Ivenovich, inzh.; KATKOV, F.A., doktor tekhn. 
nauk, retsenzent; DIDYK, 5.S., inah., retsenzent; 
IVAKHNENKO, A.G., red. 


[Number code converters] Preobrazovateli kodov chisel. 
Kiev, Tekhnika, 1965. 135 p. (MIRA 18:4) 


1, Chlen-korrespondent AN Ukr,.SsR (for Ivakhnenke) .. 


"APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000618920016-8 


Tel rf Hall I , f ' oe eae : 
{ MEGUMI sf) Bre or: : One open aaa sm ry ° 
1 ait FS Ree . . - 
5 is oo | 2 
ca ‘ Yeo 
ae ] : 
oa ie, bP tee Cae, fal 3 fied 
Ae : “ wot : 2 ef ts byibieatatoedibtnesttaede i 


3 
an zoreong vey: a8 training correctors in aplimupg coatro. 
rng re 
j Sn 2a ee 
SOU CE Avtomatyka, ni. 2, 2285. decte 
H . o we L4e3 ee “s 4] 
TORT AGE automatic control, pattern recognition, optimal contr 
Eee ; \ | 
ay Tea Loe ete. teppacat onal ¢cegressiomal) anaiysts can ce ubed oTay oH a, 
. a septs tied chdecr becacse of the thre chat ct 
i pA “ poke eva ana 
, t s 
ts 1 
wood 
care eee | H oe qe y 
sag’) SH ay Pa wate afoar onh: Se ee | 
i pace ee : eth : ese yes 
BSS, ef aoceriechior “se aqvstem distiaguishes situaticms by simpia oidp 
wtge lf lepoomes aowirt a qVB re 


: iy yoou.ace do oo 2 ammh sharter time. New defisitions for the cox 
o, See a oe: re ae a 


i 
é Nenpant Hien ise ") ang “situation (or "stimuli") are introduced, and 
cept "state" (or “"pattern") ane $1t 


Card 1/2 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR seapaceat yi etek CIA-RDP86-00513R000618920016-8 


a |e 
oe aia 


ener 


PF s.. 
Ei eels de tage Hin! ; 
iACCESSLON NR: ASS01L6379 s.. 
amaieion of a set of input symbols is found. As an illustration, the author - 


“ot ary an; Baikal tee tyre f 
vs . 3 


” of Neg tog ae 

csafal (informative) signs according fo the “reso .ving x 

fs ae vel ro oftpvras, 2 tardies. : 

id 
ee 

re a 

fae Mgr EN AG SUB TDR: TP a 
re 5 THER: OOS : 


= 


ah) 
x 


a7 Rea TST all i 
a a OTHE TATRA TROIMITAS 
He haem is emer ecsee saat el Fries HIER H 


APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: tind lect CIA-RDP86-00513R000618920016-8 


Eh2 Mes HTT 


IVAKHNENKO, Aleksey.Grigor'yevich; LAPA, Valentin Grigor: tyevich; 
“TMAS, R.L., red. 


[Cybernetic predictive systems] Kiberneticheskie pred- 
skazyvaiushchie ustroistva. Kiev, Naukova dumka, 1965. 
213 p. (MIRA 19:1) 


5 aft anil zit ce : f ey ; 
i ks peal gf ear He Hi i a % _ a ee os : a oe a Hy elisetassuneces che 
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


on ee process 


"APPROVED FOR RELEASE: 08/10/2001 CTA RPE Ope nue one anes exe 


ae rian Sead ee eee a TPT Cd is EP vet 


ie See ee pope tf 


EW?(1) GW. | 


ACC NR: ANEO — Henograph 
| Ivakhnenko, Atekse ‘Grigor! yevich; Lapa, Valent 


ae Tape Tan AE EEE RTE Te BBLS PS Te 


‘| Cybernetic forecasting devices _, (Kibernetichesktye 
|. Bhehiye ustroystva)” Kiev, ‘Naukova dumica, : 1965, 
-. biblio. (At head of title: Akademiya nauk Ultain 
Soplea printed, Se oe 

PDPTC TAGS: cybernetics, control Statistics, er prediction, 1 
“Matic: prediction, mathematic logic, stochast rodess, random 
|: PURPOSE AND COVERAGE: ‘hts book 1s intended for oricing =: |. 
- dn various fields of. actence and enginepring wh are concerned with (| .>- 
- statistical -.- forecasting methods and their practical pplication, |” 
|» .The: book presents certain theoretical problema in forecasting: == =|. 
‘[:° determined and stochastic processes, Special attention is given to 
- various forecasting algorithms uaing electrdnic! digital computers, 
“To ‘The problems of applying cognitive systems, such asthe "Alfafly — 
‘| system, to forecasting filters are emphasized. The examples are | 
“| taken from the chemical industry, biology, Vocean-turbulence processes 
forecasting:fluctuations in river flow, and from other fields.- The | 


|. . question of forecasting filters furnishing the. only possibility for — 


ioe aie ai! 


, 
3 ee 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


APPROVED res oe: tia as 2001 CIA-RDP86-00513R000618920016-8 Be: 


— _L 25646-66 
-[|_ACC.. NR: AMOOOG Boag 


“eovonatructing or. control sysica wancpeciouthcil 
- discussed, There are 62 meterentas of: waren, 47, ar 
wh. are Metiepoviets | aed PEE 


: Tngroquction eg rege A 
oe Past: ‘experience: as the ‘haste: oe prediction 


Forecasting determined processes we 5 

“Forecasting stochastic processes =~ 6 | 
: oe Forecasting correlated processes <= 17) ie 
wpe One-dimensional. and mul t4-dimensional Problem 


Ch, Te: Forecasting of determined ‘processed, Interpolatie on. nd ext 
, POlation . <- ae 
* Interpolation. and extrapolation. probkems - ao 23 

. Selection of an approximate Se eras en 

» Automatic interpolation =. 29°. | 

Automatic. extrapolasion | w= 40 - 
«Invariance conditions and synthesis « of + Antorpo 
p POEREOES © aed ay oes rea 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86- 00513R000618920016- 8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


cxitert 
at ae 


ems containing forecast 


ie tt ar 


APPROVED FOR RELEASE: 08/10/2001  CIA-RDP86-00513R000618920016-8" 


if ae 


"APPROVED FOR RELEASE: i ad bea CIA-RDP86-00513R000618920016-8 


Ae Renee sth tao ERE ae aS fete Siddall Hig 
Patios pees Petraes 


i 25646- 66 
[acc Nii ANGO08535 Parra reseaker: 


Cybernetic forecasting filters = . 206° 
Bibliography: ee 2088 ee ee 


“SUB _CODE:. 06/- ‘SUB DATE: Butors, 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPROV 


Lat f- 


ED FO 


R RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 
ae et re x ° 3 : 7 : nae 


es eC 


TNE YTISHE 


a H TEE 


Ea 


a -—— A0ehbh~67 __ Ewt(d) /t/ewP C2.) — Tg P(e) 66 /BB 


AP6018018 | SOURCE CODE: UR/0102/66/000/003/0024/0034 


_ Herhey, T. -- Gergey, I. -- Gergely, T. (Hungary); Ivakhnenke, 0. H. me ee oe 
7 GQ. (Kiev}; Lemisheve'kyy, H. A. -- Lemishevekiy, G. A. (L'viv) tea - 


ORG: None 3 


“ “|TITLE: Selecting the "atyle" or "language" of random perceptron prototypes — tas 
SOURCE: Avtomatyka, no. 3, 1966, 2b-34 


G 
TOPIC TAGS: pattern recognition|! perceptron, switching circuit 


'.. | ABSTRACT: The authors consider the problem of choosing the "style" or "language" of | 
.|vandom masks of a perceptron with a known style of perceived images. The concept of 
| style does not have a mathematical characteristic. Thus this experimental study does : 

not pretend to be rigorous, but qualitative. A diagram and the components of the per-|. ' 
ceptron are given. A four-row perceptron with two rows of controlled connections is ed 
considered. Blotched and striated negatives are used as input images and random masks 
are superimposed over them. A uniform light source is used for illumination. Photo~ 
|cells are used to measure the amount of light passing through the negatives. The E 


opaque spots on the negatives cause the first row of perceptron elements to switch 
_ jeff, while transparent sections keep these switches closed. Thus the pattern of the 
‘jmask causes an adjustment in the first row of the controlled connections. The light 
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intensity at. each point of the image serves as the mark in conformity with the clas- . 
sical perceptron of F. Rozenblat. If the image and the prototype are the same, then |’ 
the maximum value of the light beam equals 50%. If there is a significant difference | A 
between image and prototype, light intensity decreases. The selection of dimensions 
for random prototype elements is considered. Point and curvilinear random masks are — 
studied. The optical perceptron was used for recognizing two classes of spotted 
images, two classes of striated images and a class of mixed striated and spotted: ofers 
images. Both point and curved random prototypes were used in all three cases. The: -: |. 
results show that point random prototypes should be used for recognizing spotted 
images such as a leopard skin. Curved prototypes produce better results than point. 
prototypes for recognizing striated images such as zebra or tiger skins. In: recog- 
nizing mixed striated and spotted images, a 50-50 combination should be. used. This | © 
will produce maximum paces by the perceptron. Orig. art. has: 6 figures,: 10}: 
‘|tables, 6 formulas. nae PR Ah ade ORE re, 
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ABSTRACT: The author has developed a criterion of resolvable arguments for 
- the selection of the most useful signs in recognition and prediction systems, The 
criterion makes is possible to find the minimum number of primary sensor units 
with which all images of the learning sequence can be divided with a multiple ~— 
equal to unity, It is shown that the application of generalized signs (products of - 
primary signs) does not change the selection of sensor units and can be used =” 
only to increase the multiplicity of resolution of the arguments to the value of 
qs 2n-1, where n is the number of sensor units. Thus, the selection of primary 
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“/> signs has as its aim finding the minimum get of signs with the multiple equal to 
unity, The selection of gencralized sins has as its aim finding sets with any: . 
n-l, Algorithms of searching are proposed | 


requred multiplicity less than q # 2 
- which are analogous to the method of dynamic programming. These methods :- she 
reduce considerably the volume of selection of probable combinations of signs for 4 - 


the selection of these two gets. Orig. art. has: 2 figures and 9 tables. [Based 
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ABSTRACT: The author expleins the adequacy of the general law governing the recogni- 
tion or control part of a character recognition system. ‘The probability character~ 
istics of both parts of a system must be equal for perfect cognition or control. 

The probability characteristics of random prototypes of perceptrons or ordinary 
cognitive systems should be identical to the probability characteristics of the 
recognized images. The author proposes & cognitive system with changing random 
prototypes which surpasses other perceptrons in cases when the classified properties © 


of the images are unstable and variable. Orig. art. has: 5 figures. 
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” ABSTRACT: This work proposes 4 method of efficient selection of connecting resistance a 
From the exposition it follows that purely analyti-~ 


pases on the ‘pole gas' concept. 

:.{° eal methods cannot be used when investigating highly complex cybernetic systems. 

|. Ordinarily, the use of analytic investigators is desirable, but in most cases cyber= 
> netic systems are 80 complex that strictly analytic methods are inapplicable. The 

attempt to replace an analytical and experimental study based on purely qualitative 

considerations with a study supported by precise calculations and computations sass 

greatly impeded perceptron theory in the Soviet Union, because pessimistic conclu- 


. sions -in regard to the simplest perceptrons with one prototype for each pattern 
d to eriticism of the 


ao overshadowed the field as a whole. Far more effort was devote 
’ Rosenblatt theorem on the congruence of learning processes than to the further de- 


velopment of the qualitative theory of complex perceptron systems. The problem of 


| Card “3/2 


APPR 
OVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPRO : 
wits VEDJFOR RETEASE: oF! a0) 2001 CIA-RDP86-00513R000618920016-8 


JUhe eee DE SEN ES wR OPER 205 
: I : ; E eran tH. 


Bares Wie pera Ba 


Zi 


Seale hn en ee ee 


i Ss Se et ee a ae en 


eet 


1.) ACE NR 4p6018324 

[ithe efficient selection of connecting resistors and number of units in the layers of 

- Ja four layer perceptron has not been resolved, the present authors, however, 

_ |. propose certain rules for organizing the second and third layers ef perceptron units. 

“1c In four layer perceptrons .there is an optimum number of units in the second layer, 
1 to exceed which lowers the self learning process, and to exceed which makes pattern 

“ |© discrimination impossible. The number of elements in the third layer equals the 

“| product of the number of poles by the number of perceptron outputs, whereas connec~ 

- tion resistances are chosen to obtain maximum definition of the output comparator 
-used instead of threshold elements jn the third layer. The cules proposed permit a 

.deterministic (precisely calculated) solution. Orig. art. hes: 30 formules, 3 tables, 


“|* and 5 figures. Sok ; 
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AUTHOR: Ivakhnenko, A. G. 
3 ried 


ORG: none 
een 
TITLE: Combined (deterministic - self-teaching) control systems for complex processes, -.. 


t 
ate 


ticheskiye sistemy (Self-instructing automatic systems). Moscow, Izd-vo Nauka, 1966, 
135-147 eerie 


bl 


| 
: ee ae 
SOURCE: Moscow. Institut avtomatiki i telemekhaniki. Samoobuchayushchiyesya@ avtoma~ |. 
i 
Ae 
4 


ee ie es 


| ‘ 
TOPIC TAGS: optimal control, adaptive control, self jadaptive control, deterministic | 
system, self teaching system ; a : 


ABSTRACT: This paper deals with self-adaptive automatic control systems based on com 
parison of a process quality indicator with a stored ideal process model. Since all 
ideal process reference values are available simultaneously, the search phase needed 
in-the conventional self-adaptive control system is eliminated; instead, an almost | 
instantaneous selection of an optimal mode of operation is achieved. The problem of 
"identification", i. e., the maintenance of correspondence between the model and the 
process, remains. The control system shown in Figure 1 is called canbined, because it 
responds not only to the output variable and the control actions, but also to various 
disturbances. In this system the identification modules (4,5) control via gates (7) 
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the connections from the. process quality indicator to the memory (8). Gates (9) se- ; 
lect the optimal mode of operation and, through the maximum voltage indicator (10), {| | 
control the servosystem (11), which in turn operates control mechanisms (12). The lat- 
ter regulate the operation of the object (1). The identification module (4) receives : 
the information on disturbances in digital form, determines the operational status of | - 
the system and, by comparing this status with stored ‘information for similar condi- 
tions, recognizes the operational situation. For each situation there is a correspond=| 
ing output from the identification module. The analogy between this process and pat- 
tern recognition is obvious. A drawback of this system is the constraint that the 
process quality indicator value should always be lowar than the reference value. If 

the desired process quality is time dependent, it is possible for the process quality 
indicator value to exceed that of the reference. $ince this system is non-reversible |.» 
it will, under these conditions, no longer provide optimal process control. A rever-| - 
gible system provides the answer to this problem. This system includes a minimum = 
voltage indicator in addition to the maximum voltage indicator. Both indicators are 
controlled by a cyclic multivibrator, such that a certain mode of operation is realiz-| :; 
ed until no further improvement in process quality results. While the non-reversible | © 
system is aperiodic, the reversible system is oscillatory. During the occurrence of | . 
.| damped oscillations the system changes its mode o£ operation between the maximum and :|— 
| the minimum voltage indicator regimes. Complex processes, such as steel production be 
_| oe treatment of illnesses, cannot be controlled on the basis of a single quality ref- | 
| erence index. These are noncontinuous processes characterized by various discrete - 
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cycles. While a continuous process can be described by a point in the parameter | 

space, a cyclic noncontinuous process is described by a curve. Though control of such 

“| processes is much more complex, the basic principles of combined self-adaptive con- 

-| trol, described above, are applicable.: Three methods for recognition of sttuatione 
in the coordinate space are discussed: 1. Analysis of all coordinate values with re- 
‘spect to a common scale. This method is not acceptable because of the excessive 
amount of equipment required and the poor utilization of the systems. 2. Determinis- 
tic non-uniform scale division for a limited region of parameter variations. 3. Uti-. 
lization of the "alpha" system which is based on self-instruction of associative 
cells. Numerical examples of the processes of self-instruction for the various sys- 
tems described are treated in the appendices. Orig. art. has: 7 figures. 
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“| weight voefficisats of each term; o[s)] ig the predicted future salue of the function; and N is | 

the number of intervals of the prehistory) as the basis for selecting the features of the input 
images. In this case the input quantities (image features) for the Alpha system used as a ate. We 
diction filter (Fig. 2) are the deviations fi f,» f, and the problem is to predict the deviation f | a 


(Fig. 1). It is shown that the percentage of correct predictions increases with both the ae i 
in the number N of observed intervals and in the number n of discretizatora and decreases with: : 
the increase in the number R of output (number of levels of discretization). In its simplified . 
binary form (Fig. 8) this — aeplare the following advantaged: 1) tho need to operate only. 
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cyclic processes such as, 6. Le te pdt ; a are cates posprenie 
teristically, in this case the 0 forma’ 
the pinecone formula (a8 applied to the disorete Alpha filter) may alao be extended, ig “suoh : 
prediction problems and, 6.g. may account for and hence pera condition ves naa Suiest many - 
ction experiments. Thus, e.g. Brailovskiy and Lund » 10. 
Rae input features in their experiments to predict the outcome of the treatment of burns: 
surface area of wound, location of burn, degree of burn, age of the 
complications, data of blood and urine ‘analysis, oto. , utilized utilized separately 
mations Of tate three, eto. Orige. arte dora 4 — pages 
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TITLE: Method for investigating the inhomogeneity of serhiconductor specimens 
SOURCE: Zavodskaya laboratoriya, v. 32, no. 3, 1966, 300-302 


TOPIC TAGS: semiconducting material, semiconductor research , DiEcé CTRL 
COSTAL, ELECTRIC CONDUCTANCE 
ABSTRACT: A method is suggested for determining the inhomogeneity of two- 
phase semiconductor materials by measuring their absorption factor during high~ 
voltage polarization, The fall-off of the current flowing in a semiconductor 
specimen ie due to: (1) A weak-bond-~ion polarization and (2) A high-voltage 
polarization owing to charge accumulation at the interface between the two phases ; 
that have different dielectric constants and conductances. The specimen is 
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: charged to a potential Ugh, then momentarily short-circuited (to relieve itfrom | 
the geometrical-capacitance charge), and then its maximum recovery voltage Uy | 
is measured. The absorption factor is given by: K, » U, /U,;,. The method was; 
| verified by measuring the absorption factors of amorphous and crystalline Se with | 
different admixtures of iodine (numerical data reported). The error of the method 
depends on the error of measurement of U,,,. Orig. art. has: 3 figures, 

3 formulas, and | table. 
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. TITLE: Behavior of a drop and the liquid-puddle surface in slectrosing remelting 


aL SOURCE: Avtomaticheskaya svarka, no. 2, 1964, 72-74 


‘ TOPIC TAGS: remelting, electroslag remelting,- jresiten metal drop, metal | 


: : puddle, welding 


af ABSTRACT: An experimental x-ray ‘investigation of the processes of formation a. - 
of a molten-metal drop, its motion in the slag, and the behavior of the liquid- 

a metal puddle is reported. Type 30 and 1Kh18N12 steels were remelted inan | - 

‘ aluminum single-wall crystallizer of 80-mm ID, cooled by a water drain. Flux. [ 

_ ANF -6 was used in 10 melts, and OSTs-45, in 2 melts; electrode diameter, 

sere 45 mm; carbon and austenitic steels were somee Twin electrodes, | one = 
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current-carrying and the other nonenergized, or one consumable (steel) and the | pene 
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the size of the drop. Upona fusing of the flux, discharges occur between the =| ee 
electrode and the Starter; this ig accompanied by a rapid emission of 10-15« | eee 


| drops. Details of visually observable Phenomena are given, as well as two Jp, 
“| pictures of the are. Orig. art, has: 2 figures, ene 
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AUTHOR: Ivakhnenko, K., Engineer, (Tbilisi) 


TITLE: “Crop Protection (Na znshchite urozhaya) 


PERIODICAL: Grashdanskaya Aviataiya, 1957, Nr 5, p. 6 (USSR) 

ABSTRACT: In the fertile Shirak Steppe, 150 to 180 pounds of winter wheat are 
collected per hectare. About 1/3 of the whole yearly wheat supply 
of the Georgian SSR comes from that area. In February 1957, the 
crops started to ripen two months ahead of time, and were attacked by 
the wheat beetle. The flight unit of agricultural aviation headed by 
Gelashvili was well prepared to exterminate the pest. A prominent part 
in the preparations ia ascribed to the flight element commander 
Sikharulidze. The first to arrive at Shirak Steppe was the squad under 
Machabeli, with pilots Ushanga Gambarov and Albert Nutsubidze, and 
aviation technicians Dudarev and Prozorov. They started to spray the 
crops with hexachlorane. In the beginning of March, however, the work 
had to be stopped because of frost and snowfall. The crews switched 
over to fertilizing operations. By the beginning of April, pilot 
Gambarov had treated 1960, Nutsubidze 1370 hectares, for wheat beetle 


AVAILABLE ‘ PT ser tilpzdng. _ ghoto showing pilot Nutsubidze. 


Card: 1/1 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8 


IVAKENENKO, M.M. 
specs act 


Automatic scales in foundry practice. Lit.proizv. no.4:11-12 Ap '63. 
(MIRA 16:4) 
(Scales (Weighing instruments) )(Foundries—Equipment and supplies) 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


AEE ROEED ne jeacmdeah nape ci CIA-RDP86-00513R000618920016-8 


SUA is 
_ pine Hesse 


ES, MAM. 
. hutonwed error compensator for the idipane with a batcher. | 
Iam, tekh, no,10:23-27 0 '63. (MIRA 16; +12) 


APPROVED FOR RELEASE: 08/10/2001 are RDP86- E-OOETSRDOCEIES SDOLe: rg 


ZAPERONED FOR RELEASE: ictal CIA-RDP86-00513R000618920016-8 


HUE) PIS 21 a Ee 
sup pecauiendapieis 


IVAKHNENKO, M.M, 
enamine aentennneeonmanenmmenmennantaeenaiaadatedll 

Stabilizing the use of liquid metal by weight. Lit. grotines 0: 30k 
1719 0 '63. oom 16:12) 


E | ae bE 


Eel bee 


fast seis 
HGR HANSe 


APPROVED FOR RELEASE: otlpesien CIA-RDP86-00513R000618920016-8" 


Hehe DT 


"APPROVED FOR Ri 


Ries Metes BY aise ll el cee 


2001 


bros Dane 


CIA-RDP86-00513R000618920016-8 


"LVAKHNENKO, MeMo 


» 


Prospects for using weight measuring feeders for molten meta .. 


Lit. projzv. no.1:9-10 Ja 765. (MIRA 18:3) 


See Bae eed 


TUSET Rani 4 
react =) a DTN HI Es? 
TESS PSH ET es Eaten REE AY lies HET tA 


APPROVED FOR RELEASE: 08/10 


HA ese 


/2001 


CIA-RDP86-00513R000618920016- 


"APPROVED FOR RELEASE: 08/10/200 CIA-RDP86-00513R000618920016-8 


LTE SIESBITE ERLE SS ES) BEDS ER a Pe SE PY SEE ee oe ee i. ae rn Se eo 
= - te) Re i i 


ATHOSHCHENSO, V.3.:_IVAKINEUKO, Moree KONVISAR. ¥.7, 


Studying the efeva plates for the absorpté 35) 
uy £ late he rption of nitrogen cxides 
Khimo prome 42 n0.95678-680 S '65, (RA 1819). : 


i. Khar' kovakiy politekhnicheskty institu’ imend Lenina 4 
Lisichanskiy khimisheakiy kombinat. 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


7EE PROVED FOR RELEASE: i a ec CIA-RDP86-00513R000618920016-8 


BY Y ELE at SE Ur] SE BF BIS ECFA E58 Bf 3 FAR PTFE 6 FER TE Bs PE wf Pa ae 2 aF ae rode ry 
: : : ; gh ene, Se SHE 


| error ranges. Differentiator inaccuracy equally affects both the combined and - 


‘ "error burst at the start of a transient: a limited acceleration and a higher order 
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automatic-control systems 


SOURCE: Avtomaty*ka, no. 2, 1964, 16-32 


'° TOPIC TAGS: automatic control, automatic control error. undercompensation, 
. automatic control error Scala automatic control invariance, 
‘automatic control error burst 


_ABSTRAGT: The stability of a 2-loop differential system without disturbance ul 
“ coupling is claimed to have been proven experimentally in the zero and negative «| 


differential systems, insofar as their invariant-region-alignment: stability is 
"concerned. Experiments were staged on a speed-regulator model with not too . 
abrupt disturbance changes and with n> _m,. Two conditions prevent a positive 


of the left-hand member in B<(2). and 0<y<e =m. With these conditions| 
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breached, the controlling variable neceseary for absolute lavaclance hes outside - oo 

the linear part of the characteristic which causes a short: burst of positive error. 

Later on in the process, the occurrence of both positive and sero and even 

negative dynamic error is possible. This does not hold true for single-loop 

. Systems; they cannot be equivalent to negative-error systems and, therefore, the 

‘ conversion of a multiloop into a single-loop system cannot be justified in this ~ 
_gense. Such a conversion results in a single-loop system with physically 
‘unrealizable components (infinite or negative amplification, etc.); this explains 

the incorrect view that the stable operation of a differential system without 

- disturbance coupling is impossible under absolute-invariance and error- 

_ overcompensation conditions. oe: art. has: 6 figures and 70 SOnTmles 
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tion system, a two-dimensional: autocorrelation function is employed’ as~ 
the input description, This function is invariant. to some isomorphous : 
transformations. A new autocorrelation function, obtained by “poaiktive' 
and "negative" images, is proposed, which permit ‘the reduction of the |: 
dimensions of the apparatus. The algorithm for ciiculaging the autpe i Gees 
correlation function {s adapted for digital computers.) An analog tale~ |‘ 
yeeren yar serian of the autocorrelator is also dagerib d. The pereap=—] 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


"APPROVED FOR RELEASE: pei CIA-RDP86-00513R000618920016-8 


: = — 
ret aire TIE EEESE Ete igi Late Rees antanh s. a or 


L 23320-66_ 
| ACC NR 


arens783, “ 


bina part of. ‘the system ‘(choles of peaverelass wapke—ixdndes:, prototypes 


etc.) is calculated, The results of the: simulation wild he b PEagGnted *: 


od) in the next paper. Orig. art, hast 6 fabled s. 
oe uras. Pisce? on author! 8. abstract] 


psu CODE: 99% 17/- suBM DATE. “hoe 865/. ORIG REF 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920016-8" 


CIA-RDP86-00513R000618920016-8 


' 
i ! 


"APPROVED FOR RELEASE: 08/10/200 


URESEED A ERIE GL ES Pe ee ; i a ames ees Pee 


SOURCE CODE: UR/0102/66/000/006/0031/0034 


—_—_ 


me | «ACC NR AP7006779 
i 


: AUTHOR: Ivakhnenko, 0. H. == Ivakhnenko, A. G. (Kiev) » Gf 
Ivakhnenko, 0, | 


? 


! ORG: none 


TITLE: Indeterminated prediction models 
SOURCE : Avtomatyka, no. 6, 1966, 31-34 


TOPIC TAGS: random process, mathematic prediction, binary logic, simulation, queueing 
theory : : ; 


. 
TO ne net ne ee. 


: ABSTRACT: Models with accelerated processes that are frequently used for the simula- 
, tion and prediction of real processes, as in several such models designed by J. Coales 
for servomotor optimization, are analyzed. A modified application of identical as- 
Semblies using randon number generators is suggested. _Such models are said to be in- 
: determinated if they are equipped with binary generators with a probability distribu- 
tion close to 0.5. The applicability of such a model for the determination of. the 
random function of the loading curve of the output conveyor of a ‘coal mine was tested 
with. satisfactory results. Identical models can be used for the prediction of the 
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